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SPECIFICATION 

1. Title of the Invention: AUTOMATIC CUT SHEET FEEDING 

SYSTEM FOR RECORDING DEVICE 

2. Claims 

(1) An automatic cut sheet feeding system for a recording 
device comprising : 

a cut sheet feeder having 

a paper accommodation unit to accommodate . a bundle of 
cut sheets, and 

a means to feed the cut sheet in said paper 
accommodation" unit to said recording device; and 

a recording device to attachably/detachably hold said 
recording device having 

a recording means to perform the recording on the cut 
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sheet on a platen, 

a carrying means to move the cut sheet to said 
recording means, 

a means to detect whether or not said cut sheet, feeder 
is fitted, and 

a means which controls the drive of said carrying means 
in response to a specified switch, . performs the control so 
that the cut sheet is carried in a first mode when said 
detecting means detects non-fitting of said cut sheet feeder 
and the cut sheet is carried in a second mode when said 
detecting means detects fitting of said cut sheet feeder. 

(2) An automatic cut sheet feeding system for a recording 
device according to Claim 1, wherein said control means 
controls said feeding means and said carrying means so that 
the . cut sheet in said paper accommodation unit is fed to the 
recording start position facing said recording -means when 
said cut sheet feeder is fitted to said recording device in 
response to ON of said specified switch, and controls only 
said carrying means to feed the cut sheet by the. 
predetermined feed when said cut sheet feeder is not fitted 
to said recording device, 

(3) An automatic cut sheet feeding system for a recording 
device according to Claim 2, wherein a means to detect 
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whether or not the cut sheet exists around said recording 
means, said control means performs the control so that the 
cut sheet is fed to the recording start position in response 
to ON of said specified switch when said detecting means 
detects non-existence of the cut sheet, or the cut sheet is 
fed at said predetermined feed in response to ON of said 
specified switch when said detecting means detects existence 
of the cut sheet. 

3. Detailed Description of the Invention 
<Technical Field' of the Invention> 

The present invention relates to an automatic cut sheet 
feeding system which automatically feeds a cut sheet to . a 
. recording device, or automatically feeds a cut sheet, from 
the recording device, 
description of the Related Arts> 

Generally speaking, a recording device performs the 
writing in a continuous paper such as a fan-fold paper, and 
a cut sheet such as a single slip. When the continuous 
paper is used, any paper need not be supplied later if the 
paper is first supplied. On the other hand, if the cut 
sheet is used, the cut sheet must be supplied one by one, 
and an automatic paper supplying mechanism is highly 
demanded . 

In such an automatic paper supplying mechanism, the 
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paper feed operation has been performed by driving a paper 
feed roller 101 by a motor on an automatic paper feed device 
110 side as shown in Fig. 1 in an automatic paper feed 
device (a- cut sheet feeder) or the like which is fitted to a 
printer, and the paper discharge operation has been 
performed paper discharging rollers which are driven by the 
rotation of the paper feed roller of the printer. In other 
words, in Fig. 1, the paper feed roller 102 and paper' 
discharging rollers 104 are connected to each other via a 
belt (not shown) with a configuration that the' paper 
discharging rollers 104 are rotated by the rotation of the 
paper feed roller 102. In this case, as . the printing is 
advanced, the paper (the cut sheet) 103 is fed from a 
contact .point of a first pinch roller 106 with the paper 
feed roller 102 to the paper discharging rollers 104 side, 
and the paper discharge is performed by holding the paper by 
two. paper discharging rollers 104 and 104. Reference 
numeral 105 denotes a printer, 110 denotes an automatic* 
paper feed device, 112 denotes a head, and 114 denotes a 
second pinch roller. 

It is desired to feed the ' cut sheet to a recording 
device one by one through the manual operation even when the 
cut sheet feeder is used. Therefore, in a .conventional 
practice, an exclusive switch, to switch the automatic paper 
.feed mode and the manual paper feed mode, and an opening to 
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insert the .cut sheet are provided, and the cut sheet is 
inserted in the opening after performing the switching. 
However, in this mechanism, there occurs a risk, in that the 
switching is forgotten, and the. cut sheet is manually 
inserted in an automatic paper feed mode. 

Further, the known cut sheet feeder has an exclusive 
paper detection switch, the recording device controls the 
cut sheet feeder based on the result of detection of this 
switch to realize the cut sheet feed timing. However, in 
this system, not only an exclusive detection switch is 
required, but also an exclusive processing program based on 
this detection switch must be provided within the recording 
device, resulting in a disadvantage that the load of the 
control- system is increased for the recording device. ■ 

Further, the known cut sheet feeder has a paper feed . 
starting switch and other various kinds of switches in 
itself. However, in this configuration, not only exclusive, 
switches, but also exclusive programs are required for the 
recording device, resulting in a disadvantage that the load 
of the control system is increased. 

Still further, the known cut sheet feeder has an 
exclusive alarming means to inform paper non-existence and 
paper jam in itself. However, in this system, not only an 
exclusive alarming means is required, but also, an exclusive 
program for operating the alarming means must be provided on 
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the recording device side, resulting in a large load on the 
control system side. 

Still further, the known cut sheet feeder has a switch 
to' detect paper non-existence and a switch to detect paper 
jam, separately.' However, in this system, more detection 
switches are required, and the configuration is complicated, 
increasing the load of the control system of the recording 
device. 

Still further, the known cut sheet feeder has an 
exclusive switch to detect paper jam. However, in this 
system, the configuration is complicated, resulting in a 
disadvantage that the load of the control system of the 
recording device is increased. 

Still further, the known cut sheet feeder cannot detect 
any paper non-existence or requires an exclusive detection 
switch for detecting paper non-existence, and the 
configuration thereof is complicated,' resulting in a 
disadvantage that the load of the control system of. the 
recording device is increased. 

Still further, the known recording device has one motor 
to rotate the paper feed roller, the cut sheet feeder also 
has a motor to rotate the paper feed roller or the paper 
discharging rollers, and thus, there is a period in which at 
least these motors are simultaneously driven. For this 
purpose, a power source of large capacity to drive these 
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motors must be used. 
(Purpose) 

The object of the present invention is to provide an 
automatic cut sheet feeding system for a recording device 
which can simplify the total configuration and prevent any 
load on a control. system of the recording device. 
<Embodiments> 

Fig. 2 shows an embodiment of the present invention, 
and an attachable/detachable cut sheet feeder is fitted to a 
printer PT.- A platen 152 which is a paper feed means, a 
first pinch roller 156, and a second pinch roller 154 are 
disposed within the printer PT, and a paper end sensor 57 is 
disposed on the upstream side of. a junction point of the 
platen 152with the first pinch roller 156. In addition, a 
printing head 63 is disposed on the downstream side of a 
junction point of the platen 152 and the second pinch roller 
154. On the other hand, a structure of the cut sheet feeder 
will be described below. In Fig. 2, a cut sheet bundle 1 is 
placed between a paper holder 2 and a front cover 3 
openable/closable in the direction of an arrow with respect 
to this paper holder 2, and an upper end of the bundle 1 is 
supported by a hopper 4 . ' 

Below the cut sheet feeder, a paper feed unit and a 
paper discharging unit with a motor 5 as a power source 
thereof are provided. In Fig. 3, the drive motor 5 
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consisting of a pulse motor is fixed to a rear part to the 
left in the figure, and directly connected to a paper feed 
pulley 8 via a motor pulley 6 and a timing belt 7. The 
paper feed pulley 8 is fixed to a paper feed shaft 9 which 
is rotatably and pivotably supported by both side plates of 
a C.S feeder, and the paper feed shaft 9 is constantly and 
integrally rotated with the paper feed pulley 8. Paper feed 
rollers 12 and 13 are fitted to the paper feed shaft 9 via 
one-way clutches 10 and 11, and the paper feed rollers 12 
and 13 'are rotated only when the motor 5 is rotated in one 
direction. 

In addition, a lever 15 with one end thereof supported 
by a support spring 14 to raise the other end is rotatably 
and pivotably supported by the paper feed shaft 9. In the 
figure, only the lever 15 on the left side is shown. 
However, another lever is also existent on the right side, 
the pair of levers 15 and 15 are rotatably and pivotably 
supported by the paper feed shaft 9, and a paper discharging 
shaft 16 is rotatably and pivotably supported on the other 
end side. 

Paper discharging pulleys 17 and 17 are fixed to both 
ends of the paper discharging shaft 16 close to the arms 15 
and 15. "In the paper discharging pulleys 17 and 17, the 
power is transmitted from a small pulley 18 (Fig. 2) 
integrally rotated with the paper feed pulley 8 via a timing 
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belt 19, and the paper discharging pulleys are constantly 
and integrally rotated with the motor 5. A paper 
discharging roller 20 is fixed to the paper discharging 
shaft 16. 

Fig. 4 is a perspective view of the cut sheet feeder in 
front view, and a release lever 21 is rotatably and 
pivotably supported around the axis 22 by an upper left end 
part of the paper holder 2. This release lever 21 has a cam 
surface 21a, and is engaged with a release arm 24 which is 
rotatably and pivotably supported around the axis 23. A 
side holder 25 to support a side surface of the cut sheet 
bundle 1 is engaged with the release arm 24, and pressed 
against the bundle 1 by a spring 26. A paper guide 27 to 
support a right side surface of the cut sheet bundle is 
provided on the side opposite to the side holder 25. 

In the above-described structure, when the release 
lever 21 is pulled to the proximal side in Fig. 4, the side 
holder 25 is moved to the direction N via the release arm 24, 
any restriction in the width direction of the cut sheet 
bundle 1 is released, and the bundle 1 can be detached, or a 
new bundle 1 can be inserted. 

Both sides of a lower end of the cut sheet bundle 1 are 
supported by separation claws 28 and 29 which are also used 
in a sheet cassette of a copier. 

Though not described above, a high frictional felt 30 
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and a spring 31 to press the felt 30 against the arm 15 are 
inserted between the paper discharging pulley 17 and the 
lever 15. This is because the lever 15 is oscillated in a 
predetermined direction by utilizing the rotational force of 
the motor 5 as described below. 

Fig. 5 shows a section of the cut sheet feeder, and the 
cut sheet bundle 1 is placed on a middle- plate 32. A spring 
33 presses a lower part of the middle plate against the 
paper feed roller 12 side, and the highest cut sheet of the 
bundle -1 is constantly pressed against the paper feed roller 
12 thereby. 

The paper discharging roller 20 is located above a 
paper discharge guide rib 34, and can be oscillated in the 
direction a or b. 

In the cut sheet feeder of the above-described 
structure, one-way clutches 10 and 11 of the paper feed 
rollers 12 and 13 are turned on when- the drive motor 5 is 
rotated in the. direction Q in Fig. 2, and the paper feed 
rollers are rotated in the direction Ql in Fig. 5, and the 
cut sheet at an upper end of the bundle 1 is fed to the 
printer side below. On the other hand, the rotation of the 
motor 5 oscillates the lever 15 in Fig. 2 in the direction O, 
and separates the paper discharging roller 20 from the paper 
discharge guide rib 34. Thus, there is no risk that the cut 
sheet 35 discharged from the printer is not pushed back to 
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the printer side though the paper discharging roller 20 is 
rotated in the direction Q2 (Fig. 5) . 

Next, when the motor 5 is rotated f in the direction R in 
Fig. 2, the one-way clutches 10 and 11 are turned OFF, and 
the paper feed rollers 12 and 13 are not rotated. On the 
other hand, the lever 15 is oscillated in the direction r, 
holds the cut sheet 35 discharged from the printer by the 
paper discharging roller 20 and the paper discharge guide 
rib 34, and discharges the cut sheet 35 to the paper 
discharging tray 36 because the paper discharging roller 20 
is rotated in the direction of Rl . In this condition, a 
paper holder 38 rotatable around the axis 37 holds the 
discharged cut sheet, and correctly stacks the discharged 
cut sheets on a the paper discharge tray. 

As described above, the operation in an automatic paper 
feed mode is performed, and the cut sheet feeder has a 
manual feed mode to manually feed paper sheets.. 

Fig. 6 shows a condition in the manual feed mode, in 
which the front cover 3 is drawn in the direction S. As 
shown in the figure, when the front cover 3 is drawn, a 
lower end of the cover 3 operates an actuator 39a of a mode 
switch 39 fixed to a C.S feeder casing to turn ON the mode 
switch 39. The output of this mode switch 39 is transmitted 
to the printer side via a cable (not shown) side to inform 
the printer of the manual feed mode. In addition, when the 
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front cover 3 is drawn, a manual feed opening 40 is -formed, 
and the cut sheet can be inserted therefrom. The cut sheet 
inserted from this manual feed opening is guided between the 
platen and the pinch roller of the printer. 

[Electric Configuration] 

Fig. 7 shows the electric coupling configuration of the 
cut sheet feeder/ the printer PT, and the host computer '65. 
The cut sheet feeder is coupled with a connector 52 on the 
printer side by a connector 51, and receives the drive 
signal from the printer side to rotate the motor 5. Further, 
the mode switch 39 is also connected to the printer via the 
connector, and the opening/closing state of the mode switch 
is transmitted to the printer side. Here, a connection line 
related to the mode switch 39 comprises three wires 
including a grounding wire 39b. The ON-OFF state of the 
mode switch 39 is informed by the wires 39b and 39d, while 
the wires 39b and 39c inform that the connector 51 of the 
cut sheet feeder is connected to the connector 52 of the 
printer. 

In the printer, a Central Processing Unit (hereinafter, 
referred to. as "CPU") 53 controls drivers 58, 59 and 60 or 
the like based on the result of detection of various kinds 
of sensors (a carriage position detection sensor , a ribbon 
end sensor, a temperature sensor, etc.) 56, a'paper end 
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sensor 57, etc. through the data stored in a RAM 55 
according to a program stored in a ROM 54,' drives a carriage 
motor 61, a platen motor (a motor for rotating a platen) 62, 
and a printing head 63, and performs the printing on the cut 
sheet on the platen. In this condition, the CPU 53 detects 
the condition of the mode switch 39 of the C.S feeder, the 
motor 5 of the cut sheet feeder is driven via a driver 64 if 
in the automatic paper feed mode, new cut sheet is 
adequately fed into the printer from a feeder, and the cut 
sheet discharged from the printer as printed is led into the 
feeder. 

On the other hand, if the mode switch 39 is in the 
manual feed mode, the CPU 53 does not operate the drive 
motor 5 of the cut sheet feeder at all, but operates the 
carriage motor 61, the platen motor 62, and the printing 
head 63 in the same process as a process in which any cut 
sheet feeder is not fitted, and performs the printing. 

The- above RAM 55 includes an area 55a to accumulate the 
data transmitted from the host computer 65, and areas such 
as an RC memory 55c to store that a line feed counter 55b to 
store the feed line number, etc. of the platen motor 62 
required by the CPU 53 to execute the program, and the paper 
end sensor 39 detect the end, an Skey memory 55d to store 
which switch out of the LF key switch, the FF key switch (a 
page feed switch) or the PS key switch (a paper set key 
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switch) of the printer- is depressed, a C.S.F memory 55e to 
store whether or not the C.S feeder may be operated, and a 
P-j am memory 55f to store whether or not any paper jam 
occurs . - * 

In addition/ the printer has an alarm. lamp 70 to inform 
paper non-existence when paper non-existence is detected by 
the paper end sensor 57/ and an on-line lamp 71 to indicate 
whether the printer can accept the data from a host computer 
65 (the on-line state 4 ) or cannot accept the data (the off-', 
line state) . 
[Operation] 

Figs. 8 to 11 shows the operations of the cut sheet 
feeder and the printer PT, . and' a program to execute these 
operations is stored in a ROM 54 of the printer. The 
operations, will be described below by the condition. 

- Processing based on ON of power source switch - 

•In Step SI, when a power source switch (not shown) on a 
right side surface of the printer is turned ON, the content 
of the RAM 55 is initialized. In other words, in Steps S2 
to S6, the- P-jam memory 55f, the Skey memory 55d, the LF 
counter 55b and the RC memory 55c are set to be "0", 
respectively, and a C.S.-F memory 155e is set to be "1". 
After the initialization, in Step S7, the output of the 
paper end sensor 57 provided in the printer is detected to 



determine whether or not any cut sheet is existent on the 
printer side. The sensor 58 (not shown) is. located at a 
point immediately before the cut sheet fed from the C.S 
feeder side reaches the platen. If NO, i.e., if cut sheet 
is existent, advance to Step S8. The RC memory stores "1" 
when the paper end is detected, i.e., if paper non-existence 
is detected, or stores "0" if paper existence is detected. 
The determination is NO, and advance to Step 9. The C.S.F 
memory stores "0" when the C.S feeder may be operated, or 
"1" when the operation is prohibited, and in Step S9, the 
C.S.F memory is set to be 0 . Next, in Step S10, the state 
of the RC memory is determined again. This time, RC=0 and 
NO, the on-line signal is generated in Steps Sll and S12 in 
order to inform that the printing is possible, and an on- 
line lamp on a front panel of the printer is turned on. In 
this condition, wait for the data on the host computer side, 
and if the on-line key switch on the front panel of the 
printer is depressed, the off-line processing is 
preferentially performed. 

On the other hand, if paper non-existence is determined 
in. Step S7, it is determined whether or not the C.S feeder 
is fitted to the printer (Step S14), whether or not the C.S 
feeder is in a manual feed mode (Step S15) , and whether or 
not the C.S.F memory is "0" if in the automatic paper feed 
mode (Step S16) . Since the C.S.F memory is "l 11 here due to 
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the initialization when the power source is turned ON, 
advance .to StepS17, and the RC memory is set to be 1 in 
order to inform that no paper is existent. If the RC memory 
= ' 1, jump to Step SI 8 through " Steps S8 and S10, turn on the 
alarm lamp on the front panel of the printer, output the 
off-line signal (Step S19) , and turn off the on-line lamp . 

(Step S20) . When the on-line key switch is depressed in 
Step S13, directly jump to Step 519, and the alarm lamp '.is 
not turned on. ' This is because no abnormality but the alarm 
lamp is set in an off-line. 

When the off-line processing is started as described 
above, this state remains in general until the LF key switch 

(the line feed key switch), the FF key switch (the page feed 
key switch) and the PS key switch (the paper set key switch) 
are depresseid. Exceptions will be described below. 

- ON* line state - 

In Step S13, if the data from the host side is received 
(Step S22) while the on-line key switch is not depressed, it 
is . determined whether or not the data is the line feed (LL) 
signal (Step S22 ) , or whether or not the data is the page 
feed (FF) signal (Step S23) . If- both answers are NO, the 
data processing such as printing is performed by operating 
the carriage motor 61, the printing head 63, or the like 
(Step S24) . ' 



On the other hand, if the line feed signal is 
determined in Step S22, it is determined whether or not the 
C.S feeder is fitted (Step S25) . If the answer is NO, the 
platen motor 62 is forcibly turned by one line (Step S26) , 
and an increment is given to the LF counter (Step S27) . If 
the answer is Yes in Step S25, it is determined in Step S28 
whether or not the LF memory is 100 or over. Here,, the size 
of the formal paper to be charged iri the C.S feeder is set 
so that the end can be sufficiently detected by the paper 
end sensor 57 by feeding one hundred lines even for the 
maximum size. Therefore, when the LF memory is 100 or over, 
the paper is fed by one more line (Step S29) , and in* Step 
S30, it is determined whether or not paper jam (paper 
stuffing) occurs by detecting the paper end sensor 57. If 
paper is non-existent, no abnormality occurs. Return to 
Step S6 again, and similarly repeat the on-line processing. 
On the other hand, if paper is existent, flash the alarm 
lamp of the printer. In order to inform that paper jam 
occurs, the P-jam memory is set to be "1" (Steps S31 to S33) 
Flashing of the alarm lamp is continued until the jammed cut 
sheet is removed, and the paper end sensor 57 detects paper 
non-existence, and when paper non-existence is detected, 
return to Step S6 while the alarm lamp is kept on. 

Return to Step S6 after removing paper jam, the RC 
memory is set to be zero. Unless the set condition is 
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changed, the off-line processing is started. In Steps S18 
to S20, keep the alarm- lamp on continuously, output the off- 
line signal in place of the on-line signal, turn off the on- 
line lamp, and wait in this condition until the key switches 

(the LF key switch, the FF key switch and the PS key switch) 
are depressed. 

On the other hand, if • the FF signal is* determined in 
Step S23, it is determined whether or not the C.S feeder is 
fitted- (Step S34). If NO, the paper is fed to the page end 

(the lowest printing line) based on the content of the line 
feed memory (Step S35) . When the- C.S feeder is fitted, and 
the mode is -not the manual feed mode, detect the output of . 
the paper end sensor 57. (Step S37). If the paper exists, 
rotate the platen motor 62 and perform increment of the 
value of the- LF memory until the LF memory is 100 or over, 
or until the paper end is detected by the paper end sensor 
57 (Steps S37 to S40) . 

When the paper end is detected or the LF memory is 100 
or over, the output of the paper end sensor 57 is again 
detected in Step S41. If NO, it is determined that paper 
jam (paper stuffing) occurs,, the alarm lamp is flashed, and 
Steps S41 to S44 are continuously repeated with the P-jam 
memory = "1". When any paper jam is removed, return to Step 
S6 while keeping the alarm lamp on,* and wait in the off-line 
state similar to the return from Step S30. 
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On the other hand, in the on-line state, the operation 
to automatically feed the cut sheet from the C.S feeder to 
the printer, and the operation to discharge the printed cut 
sheet from the printer to the C.S feeder are started by 
detecting any paper non-existence in Step S7. If paper non- 
existence is detected in Step S7, advance to Step S42 
according to the existing set condition to set the C.S.F 
memory = 1, and further determine whether or not the P-jam 
memory = 0 (Step S43). Here, the answer is Yes because no 
paper jam is the precondition, and the platen motor 62 of 
.the printer is rotated by the predetermined, quantity to 
sufficiently discharge the sheet on the platen to the C.S 
feeder side (Step S44) . On the other hand, the motor 5 on 
the C.S feeder side is rotated by the predetermined quantity 
in the opposite direction to discharge, the printed sheet 
onto the paper discharge tray (Step S45) . Next, the motor 5 
is rotated by the predetermined quantity in the forward 
direction in a substantially continuous manner to feed the 
cut sheet (singular) on the paper feed tray to the printer 
side (Step S46) . On the printer side, the platen motor 62 
is again rotated (by 16 lines) to feed the fed cut sheet to . 
the printing start position (Step S47) . 

According to the above Steps S44 to S47, the paper feed 
and the paper discharge are performed once, and whether or 
not the paper feed and the paper discharge are correctly 
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performed is determined by detecting the output of the paper 
end sensor 57 (Step S48) . If the paper is existent, it is 
determined normal, and advance to the routine to perform the 
data processing again. On the other hand, if no paper is 
existent, the RC memory = 1 (Step S17) , and advance to the 
off-line processing. 

- Off-line processing - 

In the present embodiment, the initial paper set of the 
cut sheet (to set the sheet at' the printing start position) 
and the paper, set after the paper jam (paper stuffing) 
occurs can be performed in this off-line state. In addition, 
this off-line state includes two cases, i.e., one case in 
which the cut sheet is correctly charged in the printer, and 
the alarm lamp is turned off, and the other case in which 
the alarm lamp is turned on because the cut sheet is not 
charged in the printer or the C.S' feeder. If the alarm lamp 
is not turned on, the printer is returned in the on-line 
state without any operation by depressing the on-line key 
switch,. However, the printer cannot be returned to the on- 
line state unless the paper setting is performed by 
depressing the FF key switch or the PS key switch when the 
alarm lamp is turned on. 

When it is detected in Step S49 that the LF key switch 
is depressed in the off-line state, the line feed of the cut 
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sheet, detection of paper jam, storage of occurrence of 
paper jam, etc. are performed in Steps S50 to S58 completely 
similar to the case in which the LF signal is detected in 
Step S22. In order to store that the LF key switch is" 
depressed in Step S59, store 1 in the Skey memory, and 
advance to Step S60. 

Further, in the off-line state, if depression of the FF 
key switch is detected in Step S61, the processing such as 
the feed of the cut sheet to the page end, the feed of the 
cut sheet until paper ; non-existence is detected, detection 
of paper jam (paper stuffing), and storage of the paper jam 
are performed in Steps S62 to S72 in a completely similar 
manner to the case in which the FF signal is detected in • 
Step S23J After the above-described processing, "2" is 
stored in the Skey memory in Step S73 in order to inform 
that the FF key switch is depressed, advance -to Step S60 
with the C.S.F memory ='0 in Step S74. 

On the other hand, when depression of the PS key switch' 
in Step S75 is detected, the platen motor 62 is forcibly 
rotated by 16 lines (Step S76) , "3" is stored in the Skey 
memory in order to inform that the. PS key switch is 
depressed (Step S77), and advance to Step S60 with the C.S.F 
memory = 0 . 

• Step 60 and subsequent steps are those to actually set 
the paper, and Steps S60 to S91 perform processing equal to 
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those in Steps S6 to S9, S14 to S17, and S42 to S48. The 
paper feed and the paper discharge are performed once by 
driving the platen motor 62 and the motor 4, in.. particular/ 
in Steps S84 to S87. In the off-line state, be sure to 
perform the paper feed and the paper discharge here. 

In Steps S84 to S87, needless to say, the C.S feeder is 
fitted to perform the paper feed and discharge, and the mode 
is the automatic paper feed mode, and at the same time, the 
precondition must include the C.S.F memory =0 and the P-jam 
memory = 0. Here, in Step S60, consider a case of the 
condition of the C.S.F. memory. = 0,. and the P-jam memory = 0 

I. -A case in. which the power source switch is turned ON, 
and initialized to set the P-jam memory = 0, and the FF-key 
switch or the PS key switch is turned ON, and the C.S.F 
memory = 0 in Step S74. 

II. A case in which paper jam once occurs in the on-line 
state, the paper is removed, . the P-jam memory = 0 through 
Step S92 in Fig. 8, the FF. key switch or the PS key switch 
is' turned ON, and the C.S.F memory = 0 in Step S74. 

III. A case in which paper jam once occurs in off-line 
state, the, paper is removed, the P-jam memory = 0 through 
Step S93 in -Fig. 11, the FF key switch or the PS key switch 
is turned ON, and the C.S.F memory = 0 in Step S74 . 

IV. A case in which the state is forcibly changed by the 
on-line key switch from the on-line state to the off-line 
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state, and further, paper existence is determined in Step 
S78, advance to Step S90, and no paper is fed or discharged. 

There are cases I. to IV described above. 

In the above-described cases I, II and IV, the paper 
feed or paper discharge operation is performed once through 
Steps S84 to S87, and the output of the paper end' sensor 57 
in Step S88 is detected to determine whether or not the 
paper is set correctly. If no paper exists, the PC memory = 
1 in Step S89 in order to inform that any paper is not- 
existent, and return to Step S49 again through Step S94. In 
this case, in Step S82, the C.S.F memory = 1, and this state 
remains until the LF key switch, the FF key switch and the 
PS key switch are depressed. 

On the other hand, if paper existence is determined in 
Step S88, it is determined that the paper is set correctly, 
the C.S.F memory = 0 in Step S91, and advance to Step S95. 
In this state, -the FF key switch or the PS key switch is 
depressed, advance to Step S96, and determine- whether or not 
the key switch depressed here is the FF key switch. if not 
the FF key switch, in other words, if the PS key switch, 
advance to Step S98, turn off the alarm lamp, further output 
the on-line signal (.Step S99), turn on the on-line lamp 
(Step S100) , and return to Step S4 to start the on-line 
processing. 
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Further, in Step S96, when it is determined that the FF 
key switch is depressed, advance to Step S97, and detect 
whether or not the C.S feeder is fitted. If fitted, advance 
to Step S98. Otherwise, advance to Step S101, and determine 
whether or not the on-line key switch .is depressed. 

As described above, if the PS key switch is depressed, 
and paper existence is detected, the state is transferred to 
the on-line state whether or not the C.S feeder is fitted. 
In addition,, if the FF key switch is depressed, and paper 
existence is detected, the state remains the on-line state 
when the C.S feeder is fitted. Unless the C.S feeder^is 
fitted, the state remains the off-line state. 

On the other hand, also in the above Case IV, if the FF 
key switch or the PS key switch is depressed, the presently 
set cut sheet is discharged, and new cut sheets are fed. If 
the LF key switch is depressed, no paper is fed or 
discharged. " However, when the paper end is detected in Step 
S7 8, the C.S.F memory = 0, and the P-jam memory = 0, and the 
paper feed/paper discharge operation is automatically 
performed once.' ■ In addition, if paper non-existence is 
detected in Step S78, the paper feed/paper discharge 
operation* is automatically performed once, and, for example, 
when an operator manually turns the platen to discharge the 
cut sheet, the paper feed/paper discharge operation is 
automatically performed once. 
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- Manual Feed Mode - 

In the manual feed mode, the operation will be the 
single operation with the printer when no C.S feeder is 
fitted, and any C.S feeder is operated. 

The detailed operation of the present embodiment is 
described above. In order to further deepen the 
understanding, the relationship between operation of the 
platen motor 62 and the feeder - motor 5 and the position of 
the cut sheet 3 5 is shown in Figs. 12 and 13. When a new 
cut sheet 35 is fed to the printer .(Fig. 12(a)), firstly, 
the motor 5 of the feeder is rotated in the opposite 
direction, and then, in the forward direction, and the cut 
sheet 35 is fed to the platen 52. The tip of the cut sheet 
passes before the paper end sensor 57 (Fig. 12(b)),- and 
butted to a part between the platen 152 and the pinch roller 
156 (Fig. 12(c)). Then, the platen 152 is further rotated 
by the small quantity to form a loop on the tip of the cut 
sheet (Fig. 12(d)) . Then, the feeder motor 5 is stopped, 
the platen motor 62 is rotated by the predetermined quantity 
and fed to the printing starting position (Fig. 12(e)). 
Then, the printing is started, the platen 152 is rotated, 
the cut sheet 35 is fed and the sheet end is detected by the 
paper end sensor 57 (Fig. 12 (f)). The platen 152 is 
further turned from this position until the end of the cut 
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sheet 35 is passed through a space between the platen 152 
and the pinch roller 154 (Fig. 12(g)). Then, the rotation 
of the platen 152 is stopped, the paper discharging roller 
20 is rotated, and the cut sheet is completely discharged 
into the discharged paper accommodation part (Fig. 12(h)). 

As described above, in the present embodiment, the 
opening 40 for the manual feed is opened/closed in an 
interlocking manner with the opening/closing operation of 
the front cover 3, the automatic, paper feed mode is switched 
with the manual paper feed mode, and any risk can be 
prevented, in that the paper is manually fed in the 
automatic paper feed mode. 

In addition,, the cut sheet feeder of the present 
embodiment starts the paper feed operation by the output of 
the paper end. sensor 57 of the printer PT, and the sensor 
can be jointly used, and the paper can be reliably fed. 
Further, when the platen' 152 is manually turned to take out . 
the cut sheet, a new cut sheet cab be automatically fed in a 
very convenient manner. Still further, even when the line 
feed key (the LF key) is depressed several times, and the' 
page' end of the cut ' sheet is 1 detected, the cut sheet can be 
automatically discharged, and a new cut sheet can. be 
automatically fed in a very convenient manner. 

In addition, in the present embodiment, the page feed 
key (the FF key) of the printer has the function of. 
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discharging the cut sheet which is presently in the platen 
152 by fitting the cut sheet feeder, and feeding a new cut 
sheet to the printing start position. In addition, the 
paper set key (PS key) of the printer has the function of 
feeding the inserted cut sheet to the printing start 
position . (the function of feeding the paper by 16 lines) , 
and the function of discharging the cut sheet which is 
presently in the platen 152 and feeding a new cut sheet to 
the printing position when the cut sheet feeder is fitted. 
As described above, the structure can be simplified by using 
the switch of the printer also as the switch for paper- 
feed/paper-discharge of the cut sheet feeder. 

Further, in the present embodiment, the alarm lamp 70 
of the printer is used as an. alarm lamp to inform the paper • 
jam or paper non-existence in the cut sheet feeder, 
resulting in a simple structure. 

Still further, in the present embodiment, the paper end 
sensor 57 of the printer PT detects both paper jam and paper 
non-existence in the cut sheet feeder, resulting in a simple 
structure. 

Still further, in the present embodiment, the platen 
motor 62 and a motor 5 for paper-feed/paper-discharge of the 
cut sheet feeder are not driven simultaneously, but driven 
at different timing, resulting in reduction of the capacity 
of the power source. 
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The present invention is not limited/to the above- 
described embodiments, and the cut sheet feeder may be 
integrated with the printer, but may comprise only a paper 
feed tray and a paper feed roller. In addition, a buzzer or 
a display unit may be used as a means to give an alarm for 
paper jam or paper non-existence. 
[Advantages] 

As described above, a paper feed switch or the like of 
a recording device of the present invention is also used for 
a working switch of a cut sheet feeder, the total 
configuration can be simplified, and the load of the control 
system of the recording device is also reduced. 

4. Brief Description of the Drawings 

Fig. 1 is a representation of a known printer and a cut 
sheet feeder, and Fig. 2 and subsequent' figures show the 
embodiment of the present invention. Fig. 2 is a side, view 
of a cut sheet feeder, Fig. 3 is a perspective view of the 
cut sheet feeder with a part thereof shown in a breaking 
manner, Fig. ' 4 is a frontal view thereof, Fig. 5 is a 
sectional view thereof, Fig.. 6 is a side sectional view 
thereof, Fig. 7 is a block circuit diagram, Figs. 8 to 11 
are flowcharts, Fig. 12 is a representation of a process of 
feeding the cut sheet, and Fig. 13 is a timing chart. 
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FIG. 7 
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538 ' 1 LINE FEED 

54 0 . LF MEMORY > 100 

541 PAPER END SENSOR? 

542 ALARM LAMP IS TURNED OFF 
S4 3 ALARM LAMP IS TURNED ON 
S4 4 P-JAM MEMORY = 1 
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FIG. 8 

(5) START 

51 POWER SOURCE IS TURNED ON 

52 P-JAM MEMORY = 0 

53 C.S.F MEMORY = 1 

54 Skey MEMORY = 0 . 

55 - LF COUNTER =0 

56 RC MEMORY =0 

57 PAPER END SENSOR? ■ 

(1) Y (PAPER NON-EXISTENCE) 

(2) N (PAPER EXISTENCE) 

514 C.S.F FITTED? 

51 5 MANUAL FEED MODE? 
SI 6 C.S.F MEMORY = 0 
S4 2 C.S.F MEMORY = 1 

543 P-JAM MEMORY = 0? 
S92 P-JAM MEMORY = 0 

544 PRINTER PAPER DISCHARGE 
S4 5 C.S.F PAPER DISCHARGE 
S4.6 C.S.F PAPER FEED 

S4 7 PRINTER PAPER FEED 

S4 8 PAPER END SENSOR? 

(3) Y (PAPER NON-EXISTENCE) 

(4) N (PAPER EXISTENCE) 
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RC MEMORY = 1 
RC MEMORY =1? 
C.S.F MEMORY = 0 

FIG. 10 

51 8 ALARM LAMP IS TURNED ON 

51 9 ON-LINE SIGNAL IS OUTPUT 

520 ON-LINE LAMP IS TURNED OFF 

54 9 LF KEY ON? 

550 C.S.F FITTED? 

551 LF COUNTER > 100? 

552 1 LINE FEED 

554 . 1 LINE FEED 

555 PAPER END SENSOR? 

55 6 ALARM LAMP IS TURNED OFF 

557 ALARM LAMP IS TURNED ON 

558 P-JAM MEMORY = 1 

561 LF KEY ON? 

562 C.S.F FITTED? 

563 PAPER FEED OF REMAINING QUANTITY TO PAGE LENGTH 

564 MANUAL FEED MODE? 

565 PAPER END SENSOR? 

566 1 LINE FEED 

S68 LF MEMORY > 100? 



S17 

S8 

S9 
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S69 PAPER END SENSOR? 

S7 0 ALARM LAMP IS TURNED OFF 

571 ALARM LAMP IS TURNED ON 

572 P-JAM MEMORY = 1 
S74 C.S.F MEMORY = 0 
S7 5 PS KEY ON? 

S7 6 LINE PRINTER PAPER FEED 

FIG. 11 

S60 RC MEMORY = 0 

57 8 PAPER END SENSOR? 

579 C.S.F FITTED? 

580 ■ MANUAL FEED MODE? 

581 C.S.F MEMORY =* 0? 

582 C.S.F MEMORY =1 

583 P-JAM MEMORY = 0? 
S93 P-JAM MEMORY = 0 

58 4 PRINTER PAPER DISCHARGE 

585 C.S.F PAPER DISCHARGE 

586 C.S.F PAPER FEED 

587 PRINTER PAPER FEED 
S8 8 PAPER END SENSOR? 
S8 9 RC MEMORY =1 

S90 RC MEMORY = 1? 
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S91 C-S.F MEMORY = 2? 

594 RC MEMORY =1? 

595 Skey MEMORY > 3 

596 Skey MEMORY > 2 

597 C.S.F FITTED? 
SI 01 ON-LINE KEY ON? 

598 ALARM LAMP IS TURNED OFF 

599 ON-LINE SIGNAL IS OUTPUT 
SI 0 0 ON-LINE LAMP IS TURNED ON 

FIG. 13 

62 PLATEN MOTOR ' 
5 FEEDER MOTOR 
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